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(54) l\/iEDICAL CONTAINER 

(57) A medical container including an outer cylinder 
(2) having a pre-sealed nozzle (21) at a front end 
thereof and an opening at a rear end thereof; an inner 
cylinder (3) open at both ends thereof, inserted into the 
outer cylinder from a front-end side thereof through the 
opening of the outer cylinder, and having an outer sur- 
face airtightly slidable in contact with an inner surface of 
the outer cylinder; and an inner-cylinder-inside-gasket 
(5) provided inside the inner cylinder and airtightly slid- 
able in contact with an inner surface of the inner cylin- 
der. Because the inner cylinder is accommodated in the 
outer cylinder and medicine is accommodated in an 
internal space inside the inner cylinder, the medical 
container can be stored in a small space. In using it, 
when the inner cylinder is moved rearward, the slidable 
inner-cylinder-inside-gasket (5) is moved toward a front- 
end side to position it at the front end of the inner cylin- 
der (3) so as to keep the volume of the internal space 
kept airtight constant. Then, the nozzle (21) is 
unsealed. Then, the inner cylinder (3) is moved fonvard 
to discharge the medicine. 
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Description 
Teclinical Field 

[0001] The present invention relates to a medical s 
container in which a drug or the like is pre-filled. 

Prior Art 

[0002] To administer a powdery injection to a io 
patient, it is necessary to make a preparation of adding 
a dissolving liquid to a vial or an ample to dissolve the 
injection therein sufficiently and suck the solution into a 
syringe. However, the operation is complicated and fur- 
ther, foreign matters may be included in the solution, is 
Further because a sterile operation should be per- 
formed in an open state, the operation necessitates an 
operator to pay close attention. To solve such a prob- 
lem, a kit having a syringe in which a drug is pre-filled is 
known. However, in the conventional medical container 20 
of the type having the syringe in which the drug is pre- 
filled, a plunger is forced out from the syringe, depend- 
ing on the capacity of the drug preserved in the syringe. 
Therefore, the entire kit is large (long) and thus has 
problems in accommodating and storing performances. 25 
Because of the disadvantage, the conventional medical 
container is used in only a limited range although it has 
many advantages. 

Disclosure of the Invention 30 

[0003] In view of the above-described problems, it 
is an object of the present invention to provide a medical 
container having preferable accommodating and stor- 
age performances. 35 
[0004] The problems can be solved by the present 
invention described below: 

(1) A medical container including an outer cylinder 
having a pre-sealed nozzle at a front end thereof 40 
and an opening at a rear end thereof; an inner cyl- 
inder open at both ends thereof, inserted into the 
outer cylinder from a front-end side thereof through 
the opening of the outer cylinder, and having an 
outer surface airtightly slidable in contact with an 45 
inner surface of the outer cylinder; and an inner-cyl- 
inder-inside-gasket provided inside the inner cylin- 
der and airtightly slidable in contact with an inner 
surface of the inner cylinder. 

(2) A medical container according to above (1), so 
wherein the front end of the inner cylinder is dis- 
posed in the vicinity of the front end of the outer cyl- 
inder, and the inner-cylinder-inside-gasket is 
disposed at a rear-end side position spaced at a 
certain interval from the front end of the inner cylin- ss 
der. 

(3) A medical container according to above (2), 
wherein a drug is pre-filled in a space formed with 



an inner surface of the outer cylinder, the inner-cyl- 
inder-inside-gasket, and a surface of the inner cylin- 
der. 

(4) A medical container according to above (3), 
wherein the drug is a solution. 

(5) A medical container according to any one of 
above (1) though (4), wherein a locking means for 
preventing the inner-cylinder-inside-gasket from 
moving toward a rear-end side is provided in the 
vicinity of the front end of the inner cylinder. 

(6) A medical container according to any one of 
above (1) through (5), wherein a locking means for 
preventing the inner-cylinder-inside-gasket from 
moving toward a front-end side is provided in the 
vicinity of the front end of the inner cylinder. 

(7) A medical container according to any one of 
above (1) through (6), wherein a slide of the outer 
surface of the inner cylinder with respect to the 
inner surface of the outer cylinder is made by a slide 
of an annular gasket provided to the front end of the 
inner cylinder or an outer surface in the vicinity of 
the front end of the inner cylinder with respect to the 
inner surface of the outer cylinder. 

(8) A medical container according to any one of 
above (1) through (6), wherein a slide of the outer 
surface of the inner cylinder with respect to the 
inner surface of the outer cylinder is made by a slide 
of the outer surface of the inner cylinder with 
respect to an annular gasket provided to the rear 
end of the outer cylinder or an inner surface in the 
vicinity of the rear end of the outer cylinder. 

(9) A medical container according to any one of 
above (1) through (6), wherein a slide of the outer 
surface of the inner cylinder with respect to the 
inner surface of the outer cylinder is made through 
a fine rough surface formed on both the outer sur- 
face of the inner cylinder and the inner surface of 
the outer cylinder. 

[0005] The medical container of the present inven- 
tion looks similar to the generally utilized syringe com- 
prising an outer cylinder and a plunger having a gasket 
installed at the front end thereof. However, the portion of 
the medical container corresponding to the plunger is 
cylindrical. A content such as a drug consisting of pref- 
erably a solution can be filled into the space formed with 
the inner cylinder and the inner-cylinder-inside-gasket 
provided inside the inner cylinder. The space is formed 
inside the outer cylinder. The space is continuous with 
other portions inside the outer cylinder such as a front- 
end portion forward from the front end of the inner cylin- 
der. Accordingly the same drug can be filled into the 
space. It is preferable that the outer cylinder and the 
inner cylinder are cylindrical. When the inner cylinder is 
moved toward the rear end of the medical container, 
similarly to the manner of drawing the plunger of the 
ordinary syringe rearward, the inner-cylinder-inside- 
gasket moves toward the front end of the inner cylinder 
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such that the pressure in the space balances with the 
pressure outside the medical container. Consequently, 
the volume in the space is kept constant. 
[0006] When the inner cylinder is moved toward the 
rear end of the medical container, the inner-cylinder- s 
inside-gasket moves toward the front end of the inner 
cylinder and arrives at a predetermined position of the 
inner cylinder. In this manner, this operation is com- 
pleted. It is preferable to make the configuration of the 
front end of the inner-cylinder-inside-gasket comple- io 
mentary with that of the inner surface of the front-end 
portion of the outer cylinder. This is because when the 
inner-cylinder-inside-gasket is moved to the position at 
which the inner-cylinder-inside-gasket projects forward 
beyond the front-end portion of the inner cylinder, the is 
content can be discharged thoroughly in a discharging 
operation which will be described later. 
[0007] The inner-cylinder-inside-gasket is provided 
with the function of balancing the pressure in the space 
with the external pressure, as described above. Thus, 20 
the content inside the inner cylinder is moved to the 
front-end portion of the outer cylinder by the movement 
of the inner-cylinder-inside-gasket to allow the inner-cyl- 
inder-inside-gasket which has moved to the front end of 
the inner cylinder to be placed in a state in which the 25 
inner-cylinder-inside-gasket can discharge the content 
In this state, the presealed nozzle installed on the front 
end of the outer cylinder is opened. Then, the inner cyl- 
inder is moved toward the front end of the outer cylinder 
so as to discharge it from the medical container for 30 
injection or mixing of the content. To allow the inner-cyl- 
inder-inside-gasket to operate in this manner, it is 
important for the space to be kept airtight. The degree 
of airtightness required in the present invention should 
be such that penetration of a gas or a liquid into the 35 
space from the outside does not substantially prevent 
the forward movement of the inner-cylinder-inside-gas- 
ket to the predetermined position in the front-end por- 
tion of the inner cylinder, which has the operation of 
keeping the pressure in the space constant. If the con- 40 
tent of the medical container is susceptible to influence 
of the environment at sterilizing time or during storage, 
it is preferable that the material of each component part 
of the medical container of the present invention is low 
or nil in its vapor permeability and gas permeability and 45 
that the gap between the inner-cylinder-inside-gasket 
and the inner cylinder has a high degree of airtightness 
or the medical container of the present invention is 
packed with a packing material low or nil in its vapor per- 
meability and gas permeability If the content of the so 
medical container is susceptible to oxygen, a deoxidiz- 
ing agent is used. If the content of the medical container 
is susceptible to moisture, a moisture absorption agent 
is used. The deoxidizing agent or the moisture absorp- 
tion agent is provided in an inner or intermediate layer of ss 
the packing material or accommodated in the packing 
material or the component parts of the medical con- 
tainer of the present invention such as the inner-cylin- 



der-inside-gasket. In this manner, the preservability of 
the content can be improved. 

[0008] Although the nozzle of the medical container 
of the present invention is pre-sealed, the sealing can 
be made by adopting any of known means: for example, 
the medical container is so constructed that the front 
end of the nozzle has a self-sealing construction (in this 
construction, it is preferable to provide nozzle with 
annular thin fragile portion and a member for opening 
such as a turn-off member disposed forward from the 
fragile portion); a film made of rubber or the like is 
bonded to the front-end portion of the nozzle with an 
adhesive agent or the like; or a cap is installed on the 
nozzle by means of taper fitting or screw fitting. In the 
case where the nozzle is sealed with the cap, it is pref- 
erable that the front-end surface of the cap is pierceably 
formed of rubber or the like. In this case, the nozzle can 
be connected with a hub of an injection needle by 
removing the cap from the nozzle, and in addition, the 
nozzle can be connected with a double-sided needle, 
with the cap installed on the nozzle. The medical con- 
tainer of the present invention is used such that the nee- 
dle is connected with the nozzle pre-sealed with the cap 
or the like by removing the cap from the nozzle to inject 
a solution to a patient or the nozzle is connected with a 
connector provided on a three-way stopcock or the like 
of a transfusion line to carry out mixing of solutions. 
When the front end of the nozzle and that of the cap are 
sealed with a pierceable member such as a rubber film, 
the double-sided needle is connected with the nozzle to 
introduce the solution into a mixing port of a transfusion 
bag or that of the transfusion line. 
[0009] In discharging the content of the medical 
container by pressing the inner cylinder, an internal 
pressure is applied to the surface forming the space in 
which the content has been filled. If the sliding resist- 
ance of the inner-cylinder-inside-gasket is lower than 
the internal pressure, the inner-cylinder-inside-gasket 
may be moved toward the rear end of the inner cylinder 
from a position in the vicinity of the front end of the inner 
cylinder. To prevent this, it is necessary to take a meas- 
ure for preventing the inner-cylinder-inside-gasket from 
moving rearward. To this end, it is possible to use selec- 
tive bonding of the inner-cylinder-inside-gasket to or 
engaging thereof with a part of the inner surface of the 
inner cylinder in the vicinity of the front end thereof; pro- 
vide an engaging means on the inner cylinder; use a 
convex and concave fitting between the inner cylinder 
and the inner-cylinder-inside-gasket; or form a small- 
diameter portion on the front-end portion of the inner 
cylinder to fit the inner-cylinder-inside-gasket into the 
small-diameter portion. 

[0010] In the medical container of the present 

invention, to slide the outer surface of the inner cylinder 
in contact with the inner peripheral surface of the outer 
cylinder, any of known means can be adopted, provided 
that the space is airtight as described previously: for 
example, an annular gastet is provided to the front end 
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of the inner cylinder or on the outer surface in the vicin- 
ity of the front-end thereof; the annular gasket is pro- 
vided to the rear end of the outer cylinder or on the inner 
peripheral surface in the vicinity of the rear end thereof; 
or the annular gasket is provided on both the inner cyl- 
inder and the outer cylinder. In the case where the 
annular gasket is provided on both the inner cylinder 
and the outer cylinder, the annular gasket provided on 
the outer cylinder can protect the inner peripheral sur- 
face of the outer cylinder from exposure. In this case, 
the sliding resistance of the annular gasket provided on 
the outer cylinder may affect the operability of the med- 
ical container. Thus, it is necessary to take care so that 
the sliding resistance is not high. In the case where the 
outer cylinder and the inner cylinder are made of glass 
or the like, a fine rough surface may be formed on a slid- 
ing portion of each of the inner peripheral surface of the 
outer cylinder and the outer surface of the inner cylinder 
to secure airtight sliding of the inner cylinder on the 
outer cylinder by the sliding contact there between. 
[001 1] The material of the component parts consti- 
tuting the medical container of the present invention will 
be described below. As the material of the outer cylinder 
(including nozzle] and the inner cylinder, inorganic 
materials such as glass, metal, and ceramics and syn- 
thetic resin are used. It is necessary that the materials 
is not deformed by an external pressure and so rigid as 
not to prevent the movement of the inner-cylinder- 
inside-gasket when the inner cylinder is moved toward 
the rear end of the medical container. It is preferable 
that transparent materials are used because the content 
of the medical container can be checked. It is favorable 
to select a material from among thermoplastic synthetic 
resin because the material is required to be rigid and 
transparent and in addition moldable. It is more favora- 
ble to select a material that can be formed by injection 
molding in addition to the above-described required 
properties. For example, thermoplastic resin such as 
polyolefin such as polyethylene, polypropylene, poly- 
butene, polymethylpentene-1 , polybutadiene, and cyclic 
polyolefin; olefin copolymer such as ethylene- a -olefin 
copolymer; ethylene-vinyl alcohol copolymer, elastomer 
such as olefin group elastomer and styrene group elas- 
tomer; polyester such as polyethylene terephthalate, 
polyethylene naphthalate and polybutylene terephtha- 
late; vinyl resin such as polyvinyl chloride, polyvinyl 
alcohol, polyvinyl acetal, polyvinyl acetate, and ethyl- 
ene-vinyl acetate copolymer; polyvinylidene chloride, 
polystyrene, polyamide, polyimide, polyurethane, 
polysulfone, polyamide-imide, polyallylsulfone, polyben- 
zimidazole, polycarbonate, polyether, methacrylic resin, 
polyphenylene sulfide, cellulose plastic, allyl resin, 
epoxy resin, phenol resin, nylon, and polyacetal; mix- 
tures of these substances or laminates thereof. Regard- 
ing the properties of the above-described materials, 
those having a water vapor permeation rate at less than 
5g -mm/m^ •/24hr are preferably used for the content 
such as a medicine or solution to be filled into the med- 



ical container is moisture-absorptive or hydrolytic; and 
those having an oxygen permeation rate at less than 
100ml • mm/m^ •/24hr • atm are preferably used for the 
content which will undergo an oxidative deterioration. It 

5 is possible to select a material having both properties, if 
necessary. The water vapor permeation rate was meas- 
ured in the condition of 40°C and RH90% by using a 
water vapor permeability measuring apparatus (L80- 
4000, manufactured by Rishee Inc.). Using a gas per- 

10 meability measuring apparatus (GPM-250, manufac- 
tured by GL Science Inc.), the oxygen permeation rate 
was measured by constant-pressure method and gas 
chromatography. 

[0012] The material of the inner-cylinder-inside- 

15 gasket and the annular gasket is not limited to specific 
ones, but the following substances are used: especially 
vulcanized materials of rubber materials such as natural 
rubber, isoprene rubber, butyl rubber, butadiene rubber, 
styrene-butadiene rubber, and silicone rubber; thermo- 

20 plastic elastomer such as styrene group elastomer such 
as hydrogen-added styrene-butadiene copolymer, 
hydrogen-added styrene-ethylene-butylene-styrene 
block copolymer (hereinafter referred to as SEES); ole- 
fin group elastomer such as ethylene- a -olefin copoly- 

25 mer, propylene- a -olefin copolymer; polyurethane 
group elastomer and polyamide group elastomer; and 
mixtures of these substances. Considering chemical- 
resistant property and insolubility in chemicals, butyl 
rubber, silicone rubber, styrene group elastomer can be 

30 preferably used. In the case where the medical con- 
tainer of the present invention is heat-sterilized together 
with the content thereof, vulcanized material of isoprene 
rubber, butyl rubber and styrene-butadiene-styrene 
block copolymer can be preferably used in considera- 

35 tion of heat-resisting property In the case where the 
front end of the nozzle and that of the cap are sealed 
with a pierceable member such as rubber, the above- 
described materials can be used. In this case, a pierc- 
ing-resistant material is particularly preferable to pre- 

40 vent the content from leaking from a needle-pierced 
portion when a double-sided needle is pierced into the 
pierceable member. The material of the cap can be 
selected appropriately from among the materials that 
can be used for the inner cylinder and the outer cylinder. 

45 To seal the nozzle with the cap securely, namely to pre- 
vent loosening effectively it is preferable to select a 
material having hardness different from that of the noz- 
zle, irrespective of whether the cap is installed on the 
nozzle by taper fitting or screw fitting. 

50 [0013] A lubricant such as silicone oil may be 
applied to sliding portions such as the inner-cylinder- 
inside-gasket or/and the inner peripheral surface of the 
inner cylinder, the annular gasket provided on the inner 
peripheral surface of the outer cylinder or/and the inner 

55 cylinder, and the annular gasket provided on the outer 
surface of the inner cylinder or/and the outer cylinder. 
Further, resin such as Teflon having a very low sliding 
resistance may be laminated on the sliding portion. 
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[001 4] The content to be filled into the medical con- 
tainer of the present invention includes solid agents in 
the form of solid, powder, and granule, liquid transfusion 
agents, and injections such as an antibiotic agent, a 
malignant tumor-resistant agent, a allergy-resistant 
agent, a hormone agent, a metabolic medicine, a chem- 
otherapy agent a blood preparation, a biological prepa- 
ration, an agent for circulatory organ, an agent for 
nervous system, an agent for digestive system, a prep- 
aration for respiratory organ, a nutritive agent, vitamins, 
minerals, sugars, and electrolytes. The content to be 
filled into the medical container also includes a dissolu- 
tion-assistant agent a stabilizer, a preservative agent, a 
painless agent an emulsifying agent, and a suspending 
agent. In addition to so-called medicines, distilled water 
and solvents are also included. 

Brief Description of the Drawings 
[0015] 

Fig. 1 is a sectional view showing an example of a 
first embodiment of the medical container of the 
present invention. 

Fig. 2 is a sectional view showing the medical con- 
tainer in use shown in Fig. 1. 
Fig. 3 is a sectional view showing the medical con- 
tainer after use shown in Fig. 1 . 
Fig. 4 is a sectional view showing an example of a 
second embodiment of the medical container of the 
present invention. 

Fig. 5 is a sectional view showing an example of a 
third embodiment of the medical container of the 
present invention. 

Fig. 6 shows an example of a fourth embodiment of 
the inner-cylinder-inside-gasket of the medical con- 
tainer of the present invention. 
Fig. 7 is a view showing an example of a fifth 
embodiment of an inner-cylinder-inside-gasket of 
the medical container of the present invention. 

Best Mode for Implementing the Invention 

[0016] The medical container of the present inven- 
tion will be described in detail below with reference to 
the drawings. 

(First Embodiment) 

[0017] Fig. 1 is a sectional view showing a medical 
container 1 of the present invention. The medical con- 
tainer 1 includes an outer cylinder 2 made of polypropyl- 
ene and having a nozzle 21 at its front end and an 
opening at its rear end; a cap 6 made of butyl rubber 
and closing the nozzle 21 ; an inner cylinder 3 made of 
polypropylene open at its both ends and having a ring- 
shaped first gasket 4 made of a mixture of SEBS and 
polypropylene and fitted on a peripheral surface of a 



front-side opening of the inner cylinder 3; and a second 
gasket 5 airtightly slidable inside the inner cylinder 3 
and made of the same material as that of the first gasket 
4. The inner cylinder 3 is inserted into the outer cylinder 

5 2 from the opening at its rear end so that the first gasket 
4 is airtightly slidable inside the outer cylinder 2. 
Although not shown in the drawings, silicone oil is 
applied to a sliding surface of the first gasket 4 that 
slides on a sliding surface of the outer cylinder 2 and to 

10 a sliding surface of the second gasket 5 that slides on a 
sliding surface of the inner cylinder 3 to enhance the 
sliding performance thereof. The front-end side in each 
drawing indicates the direction in which the nozzle 21 is 
provided, whereas the rear end side indicates the side 

15 opposite to the front-end side. 

[0018] Fig. 1 shows the state of the medical con- 
tainer 1 before it is used. The front end of the inner cyl- 
inder 3 is located in the vicinity of the front end of the 
outer cylinder 2. The second gasket 5 is located in the 

20 vicinity of the rear end of the inner cylinder 3. A space 7 
is airtightly formed in the range from the nozzle 21 to the 
second gasket 5 with the cap 6 sealing the nozzle 21, 
the first gasket 4, the second gasket 5, the inner surface 
of the front-end portion of the outer cylinder 2, and the 

25 inner surface of the inner cylinder 3. Although not 
shown in the drawings, a drug is enclosed in the space 
7. As the state of the drug, although solution is prefera- 
ble as described previously, a solid agent such as pow- 
der or the like can be used. The volume of the space 7 

30 is kept constant because when a spatial portion at the 
front-end part of the outer cylinder 2 is increased by 
moving the inner cylinder 3 to the rear-end side rela- 
tively to the outer cylinder 2, the second gasket 5 moves 
to the front-end side so as to reduce the volume of the 

35 spatial portion inside the inner cylinder 3. \Aftien the 
inner cylinder 3 is located at an injecting operation posi- 
tion shown in Fig. 2 by pulling the inner cylinder 3 
inserted into the outer cylinder 2 to the rear-end side by 
utilizing this action, the second gasket 5 inside the inner 

40 cylinder 3 moves to the front-end side. As a result of the 
entire drug present in the space 7, a part thereof inside 
the inner cylinder 3 can be moved into the outer cylinder 
2. In the medical container of the present invention 
located at the injecting position, the drug can be dis- 

45 charged by pressing the inner cylinder 3 to the front-end 
side after unsealing the nozzle 21. 
[0019] In the medical container 1 shown in Fig. 1 , a 
stopper 8 is provided on the opening at the rear-end 
side of the inner cylinder 3 to prevent the second gasket 

50 5 from projecting out from the inner cylinder 3 and keep 
a sanitary state. As in the case of the inner cylinder and 
that of the outer cylinder, the stopper 8 is made of poly- 
propylene. However, the stopper 8 may be made of any 
of the previously described materials that can be used 

55 for the inner cylinder and the outer cylinder. Any other 
materials may be used for the stopper 8 provided that 
they can prevent the second gasket 5 from projecting 
out from the inner cylinder 3 and keep the sanitary state. 
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A vent 81 is formed on the stopper 8 to improve the slid- 
ing performance of the second gasket 5. However, in 
the case where the stopper 8 is formed of an air-perme- 
able material such as mesh, non woven cloth or a 
porous membrane, the stopper 8 is not necessarily pro- 
vided with the vent 81 . The stopper 8 may be formed 
integrally with the inner cylinder 3. But it is preferable to 
bond the stopper 8 to the inner cylinder 3 with an adhe- 
sive agent or ultrasonic wave, high frequency wave or 
heating because in manufacturing process, mostly, the 
second gasket 5 is inserted into the inner cylinder 3 
from the opening of the inner cylinder 3 formed at its 
rear end. To keep a sterile state or a preferable sanitary 
state, a separable sheet 9 is bonded to the stopper 8 
through an adhesive agent Immediately before the use 
of the medical container 1 , the sheet 9 is separated from 
the stopper 8. The sheet 9 is made of synthetic resin 
such as olefin group resin such as polyethylene, poly- 
propylene, and the like; ionomer; polyester group resin 
such as polyethylene terephthalate, polybutylene 
terephthalate, and the like; polystyrene, poly-(4-methyl- 
pentene-1), polyamide and the like; a metal foil such as 
an aluminum foil; or laminated sheets consisting of 
these substances. 

[0020] To improve operability, an annular convex 
portion 32 is formed on the outer surface of the front- 
end portion of the inner cylinder 3, and an annular con- 
cave portion 41 is formed on the inner peripheral sur- 
face of the first gasket 4. The annular convex portion 32 
and the annular concave portion 41 fit on each other. 
Instead, a concave portion may be formed on the inner 
cylinder 3 to fit a part of the first gasket 4 into the con- 
cave portion to thereby fix the inner cylinder 3 and the 
first gasket 4 to each other. An annular locking portion 
31 right-angled triangular in section is formed on the 
inner surface of the inner cylinder 3 to lock the second 
gasket 5 thereto when the second gasket 5 moves to 
the front-end side. The locking portion 31 may have 
other shapes, provided that it allows the second gasket 
5 to move beyond the locking portion 31 when the sec- 
ond gasket 5 moves to the front-end side and has a 
function of preventing the second gasket 5 from moving 
to the rear-end side. For example, the annular locking 
portion 31 may be cut out partly or may have two or 
more convexities having convex portions formed ther- 
eon intermittently The locking portion 31 has a function 
of preventing the second gasket 5 from moving to the 
rear end side. A small-diameter opening is formed at the 
front end surface of the first gasket 4 to receive penetra- 
tion of a small-diameter convex portion formed at the 
front end of the second gasket 5 and having a smaller 
diameter than the inner diameter of the inner cylinder 3. 
The small-diameter opening prevents the second gas- 
ket 5 from moving to the front-end side beyond it. Grip- 
ping portions 22 and 33 having any desired shapes 
such as the shape of a disk are formed integrally with 
the outer cylinder 2 and the inner cylinder 3, respec- 
tively. 



[0021 ] The using method will be described below. In 
using the medical container shown in Fig. 1 showing the 
state before use, the sheet 9 is separated from the stop- 
per 8 in the case where the sheet 9 is provided thereon. 

5 Then, the inner cylinder 3 is pulled, similarly to the man- 
ner of pulling the plunger of an ordinary syringe in per- 
forming a sucking operation. Fig. 2 shows the state of 
the inner cylinder 3 that has been pulled. The space 7 is 
placed in an airtight state by the sealed nozzle 21, the 

10 first gasket 4, and the second gasket 5. Thus, when the 
inner cylinder 3 is pulled, the second gasket 5 moves to 
the front-end side relatively to the inner cylinder 3 such 
that the volume of the space 7 is kept constant. Then, 
the second gasket 5 is fixed to the front-end portion of 

15 the inner cylinder 3 by the locking portion 31 and the 
front-end surface of the first gasket 4. As shown in Fig. 
1 and other figures, the locking portion 31 is right- 
angled triangular in section and has a descent toward 
its rear end. Therefore, the second gasket 5 can move 

20 to the front-end side beyond the locking portion 31 but 
cannot move to the rear-end side from the locking por- 
tion 31 and receives an internal pressure applied to the 
wall surface forming the space 7 when the inner cylinder 
3 is pressed. With the movement of the second gasket 

25 5, the space 7 is eliminated from the inner cylinder 3 
and formed at the front-end side of the outer cylinder 2. 
By unsealing the nozzle 21, the content such as the 
unshown drug enclosed in the space 7 can be dis- 
charged by pressing the inner cylinder 3, similarly to the 

30 manner of discharging the drug or the like sucked into 
an ordinary syringe by pressing a plunger. Fig. 3 shows 
the state of the medical container 1 from which the drug 
has been discharged. 

[0022] If the content enclosed in the space 7 is a 
35 solid such as a powdery agent or is a viscous agent 
which cannot be easily discharged, the inner cylinder 3 
having the second gasket 5 fixed to its front end is 
pressed into the outer cylinder 2 to some extent Then, 
the inner cylinder 3 is pulled rearward to suck a dissolv- 
40 ing liquid such as water into the outer cylinder 2 to dis- 
solve the powdery agent therein. Then, the inner 
cylinder 3 is pressed into the outer cylinder 2. In this 
manner, the drug can be pressed out easily from the 
nozzle 21. 

45 

(Second Embodiment) 

[0023] Another embodiment of the present inven- 
tion will be described below with reference to Fig. 4. The 

50 first gasket 4 of the first embodiment is provided at the 
front end of the inner cylinder 3. However, in a medical 
container 1 0 of the second embodiment a first gasket 14 
is provided not on an inner cylinder 13 but on the outer 
cylinder 12 by fitting it into an annular concave portion 

55 123 formed on the inner surface of the rear-end portion 
of the outer cylinder 12. Thus, the inner cylinder 13 of 
the second embodiment is not provided with an annular 
convex portion corresponding to the annular convex 
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portion 32 of the first embodiment provided on the outer 
surface of the inner cylinder 3 to fix the first gasket 
thereto. The constructions of the other parts of the sec- 
ond embodiment are similar to those of the first embod- 
iment The construction of the second embodiment 5 
reduces the possibility to a higher extent that the inner 
surface of the outer cylinder that contacts the drug is 
polluted therewith. 

(Third Embodiment) 

[0024] Still another embodiment of the present 
invention will be described below with reference to Fig. 

5. A medical container 50 of the third embodiment has a 
construction similar to that of the above-described 
embodiments except that the medical container 50 has 
the first gasket 4 of the first embodiment and the first 
gasket 14 of the second embodiment That is, an inner 
cylinder-side first gasket 541 is provided at the front-end 
portion of an inner cylinder 53, similarly to the first 
embodiment, and an outer cylinder-side first gasket 542 
is provided at the rear-end portion of an outer cylinder 
52, similarly to the second embodiment Accordingly, the 
outer cylinder-side first gasket 542 reduces the possibil- 
ity to a higher extent that the inner surface of the outer 
cylinder that contacts the drug is polluted therewith and 
the inner cylinder-side first gasket 541 allows the inner 
cylinder to be operated stably The function demanded 
for the first gasket is shared to both first gaskets as 
described below. To allow the inner cylinder-side first 
gasket 541 to have the function of preventing the con- 
tent from leaking and supporting the inner cylinder sta- 
bly allow the outer cylinder-side first gasket 542 to have 
the function of preventing the inner surface of the outer 
cylinder from being polluted, and to operate the medical 
container 50 smoothly it is preferable to set the sliding 
resistance of the outer cylinder-side first gasket 542 
lower than that of the inner cylinder-side first gasket 
541. 

(Fourth Embodiment) 

[0025] Still another embodiment of the present 
invention will be described below with reference to Fig. 

6. As the inner-cylinder-inside-gasket of the medical 
container of the present invention, instead of the second 
gasket 5 that is used in the first through third embodi- 
ments, the following inner-cylinder-inside-gasket may 
be used. In the case where the inner-cyllnder-inside- 
gasket of the fourth embodiment is used, the inner cyl- 
inder to be used in the fourth embodiment has a small- 
diameter portion with a reduced inner diameter at its 
front-end portion. An inner-cylinder-inside-gasket 25 
shown in Fig. 6 has a body 251 made of a mixture of 
SEBS and polypropylene and a core material 252 made 
of polypropylene. The core material 252 is provided with 
an annular flange 253 on the outer peripheral surface 
thereof in approximately the center in the axial direction 



thereof such that the annular flange 253 is coincident 
with an annular concave portion 255 formed on the 
inner surface of the body 251 . A fixing ring 254 made of 
hard polypropylene and contacting the above-described 
small-diameter portion is installed on the outer periph- 
eral surface, of the body 251, corresponding to the 
annular flange 253. An annular concave portion 256 is 
formed on the outer surface of the body 251 such that 
the annular concave portion 256 is disposed above 
(front-end side) the fixing ring 254. The annular concave 
portion 256 engages the small-diameter portion liquid- 
tightly by the elasticity of the gasket and the internal 
pressure in the space. 

[0026] In the medical container of the present 
invention using the inner-cylinder-inside-gasket 25, 
when the inner cylinder accommodated in the outer cyl- 
inder moves rearward, an outer surface-diameter- 
increasing portion of the bottom portion of the inner-cyl- 
inder-inside-gasket 25 allows the inner-cylinder-inside- 
gasket 25 located at the rear-end side of the inner cylin- 
der to move fbnward inside the inner cylinder, with the 
space kept airtight. At this time, a space formed 
between the inside of the inner cylinder and the inside of 
the outer cylinder has a negative pressure. Conse- 
quently, the front-end portion of the body 251 is pulled 
inward in the space to form a gap in a boundary 257 
between the body 251 and the core material 252, and 
the rear-end portion of the body 251 is pulled by the 
front end thereof. Consequently the inner-cylinder- 
inside-gasket 25 contracts toward the axis of the inner- 
cylinder-inside-gasket 25, with a portion in the vicinity of 
the flange 253 acting as the supporting point. As a 
result in a forward movement of the inner-cylinder- 
inside-gasket 25 inside the inner cylinder in a reann^ard 
movement of the inner cylinder, the sliding resistance of 
the outer surface of the inner-cylinder-inside-gasket 25 
with respect to the inner cylinder becomes low. Thus, 
the inner-cylinder-inside-gasket 25 can easily engage 
the annular convex portion formed at the front end of the 
inner cylinder. Even though the inner cylinder is moved 
reanward excessively the fixing ring 254 contacts the 
small-diameter portion formed at the front end of the 
inner cylinder. Thus, the inner-cylinder-inside-gasket 25 
can be prevented from being dropped in the space. 
[0027] When the inner cylinder is pressed, the 
inner-cylinder-inside-gasket 25 also moves forward. At 
this time, the annular concave portion 256 formed on 
the outer surface of the body 251 is in engagement with 
the small-diameter portion formed at the front end of the 
inner cylinder. When the inner cylinder is pressed, the 
space has a positive pressure. Consequently the front- 
end portion of the body 251 contracts toward the rear- 
end side, and the pressing force expands the inner-cyl- 
inder-inside-gasket 25 in the radial direction of the 
inner-cylinder-inside-gasket 25, with the portion in the 
vicinity of the flange 253 acting as the supporting point. 
At this time, the body 251 is brought into close contact 
with the front-end portion of the inner cylinder and a part 



15 



20 



25 



30 



35 



40 



45 



50 



7 



13 



EP1 008 359A1 



14 



of its inner surface in the vicinity of its front-end portion 
so as to tightly seal the gap between the inner cylinder 
and the inner-cylinder-inside-gasket. Thereby, it is pos- 
sible to reliably prevent the internal pressure in the 
space generated by the pressing of the inner cylinder 
from being released from other portions than the noz- 
zle. Thus, it does not occur that the content can be pre- 
vented from leaking from other portions than the nozzle. 

(Fifth Embodiment) 

[0028] Still another embodiment of the present 
invention will be described below with reference to Fig. 
7. An inner-cylinder-inside-gasket 35 of the fifth embod- 
iment is similar to the inner-cylinder-inside-gasket 25 of 
the fourth embodiment except that the fixing ring 254 is 
removed from the inner-cylinder-inside-gasket 25 and a 
bottom annular flange 358 is provided at the rear end of 
the core material of the gasket. Accordingly the inner 
cylinder of the fifth embodiment having a configuration 
similar to that of the fourth embodiment is used. The 
bottom annular flange 358 has the same function as 
that of the fixing ring 254 of the fourth embodiment, thus 
preventing the drop of the inner-cylinder-inside-gasket. 

Industrial Applicability 

[0029] The conventional medical container of the 
type having a syringe in which medicine is pre-f illed has 
a problem that a plunger is forced out from the syringe, 
depending on the capacity of the medicine. But accord- 
ing to the medical container of the present invention 
does not have such a problem. That is, the medical con- 
tainer of the present invention has superior accommo- 
dating and storing performances before it is used. 
Because a small space suffices for the storage of the 
medical container, the medical container is economical. 
It is superior to the conventional pre-filled syringe, 
because much medicine can be stored in a limited 
space. Thus, the medical container is very useful in 
emergency Further, the administering operation can be 
performed very as easily as the conventional pre-filled 
syringe. The administering method of the present inven- 
tion is more excellent than the method of sucking medi- 
cine into a vacant syringe from an ample or the like. 

Claims 

1 . A medical container comprising : 

an outer cylinder having a pre-sealed nozzle at 
a front end thereof and an opening at a rear 
end thereof; 

an inner cylinder open at both ends thereof, 
inserted into said outer cylinder from a front- 
end side thereof through said opening of said 
outer cylinder, and having an outer surface air- 
tightly slidable in contact with an inner surface 



of said outer cylinder; and 
an inner-cylinder-inside-gasket provided inside 
said inner cylinder and airtightly slidable in con- 
tact with an inner surface of said inner cylinder. 

5 

2. A medical container according to daim 1 , wherein 
said front end of said inner cylinder is disposed in 
the vicinity of said front end of said outer cylinder, 
and said inner-cylinder-inside-gasket is disposed at 

10 a rear-end side position spaced at a certain interval 
from said front end of said inner cylinder. 

3. A medical container according to claim 2, wherein a 
drug is pre-filled in a space formed with an inner 

15 surface of said outer cylinder, said inner-cylinder- 
inside-gasket, and a surface of said inner cylinder. 

4. A medical container according to daim 3, wherein 
said drug is a solution. 

20 

5. A medical container according to any one of claims 
1 through 4, wherein a locking means for preventing 
said inner-cylinder-inside-gasket from moving 
toward a rear-end side is provided in the vicinity of 

25 said front end of said inner cylinder. 

6. A medical container according to any one of claims 
1 through 5, wherein a locking means for preventing 
said inner-cylinder-inside-gasket from moving 

30 toward a front-end side is provided in the vicinity of 
said front end of said inner cylinder. 

7. A medical container according to any one of claims 
1 through 6, wherein a slide of said inner surface of 

35 said inner cylinder with respect to said inner surface 
of said outer cylinder is made by a slide of an annu- 
lar gasket provided to said front end of said inner 
cylinder or an outer surface in the vicinity of said 
front end of said inner cylinder with respect to said 

40 inner surface of said outer cylinder. 

8. A medical container according to any one of claims 
1 through 6, wherein a slide of said outer surface of 
said inner cylinder with respect to said inner surface 

45 of said outer cylinder is made by a slide of said 
outer surface of said inner cylinder with respect to 
an annular gasket provided to said rear end of said 
outer cylinder or an inner surface in the vidnity of 
said rear end of said outer cylinder. 

50 

9_ A medical container according to any one of claims 
1 through 6, wherein a slide of said inner surface of 
said inner cylinder with respect to said inner surface 
of said outer cylinder is made through a fine rough 
55 surface formed on both said outer surface of said 
inner cylinder and said inner surface of said outer 
cylinder. 
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